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Abstr!ct

Thie iroblcr. of crlculat_,i,- transition _rrob',tbilitlcs

i n two-level sst.z is studied in tile lirit whore tfl(

oetuni.ncj ;s _large c pa to ta10 :rxero dura tion o-1 ti-e

interacti cr.. Coui L-. ctnt ',.hozo Fc- ri ci' tra:.sf

V 0) ._ c! the foYTN f 0.)? fcr larct 1a':u2:u

f c,,:fo ac crdix t.L te f c r-z: cf- 44t-) ;t!: 4n ica

fai~ t cii n ~t . - .til ullao:fi-

icaon!ti f iod with t'ic c,*c±' vOf L;' zi iculari.ty * zi p ar -

ticaur, fo~r role:z ofj fi-Lr-t order, a cornrzcctioa it thuL

L~C3Of-tI~cL olutior. tci 'Lt. rjac.

Tile alr~alysis isz'f're via hii;'-order pertu;rbat*i cm

Cxpann;ioz.z , wi arc sato aiwitys co:czl.c for two-

level nyste',; driven: byi cc.l j :t2ntinls of filnite

pulse area..
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iii 1.;ay a rc of 1hy, One p 5 5 u. rol1c:: invorv;,; L.,1o

state:, of' a ;urt>-sLhaIcL xc Cz c13(. by rL ti.-ccedet;-

teit Ial. In the ri tern Ct4io0. rere.,A it, on, the equations of ::.otijon

for aand i,,, tl.c cablt a.Iiue cf levels 1 and 2, are C.1 thec

Wher th; j-r it. 2, ra of t,- st .,C~s Lu:V (t) is the Coap)iIa

pOtenti'ii Jecay eff'ccts; o:rc --i . ea n J-.(1 ) (tiro.hoc~utT

papcrl a!, url w.",of in W:. . h 'i- Ti

ljq,:t-c:ins of ~l y r:cin :.,-n3 Ati2aseipcL.~

prollc,,: of cur],cAt j iteresi; to .- l he ~l S tl'e cox;Ti cr e t-.'o

luvels of an atcT~i by a Tisrpu' e thut !-a,, i ten."'oral wi dth whiclh i.-

saJ.co.:p'.rC to the niiz1 i(t i -n-c of th-e levcls .Tht! pulse , V (t)

is of tile forsA

VC'L~~2 AL) C5~±,(2)

where P is tho ccrtruT freq4u,.ncy ef tlte puLse, and MOO(t is the erio

function of its aultie sui;jthat J (! < 1, one( car, rLcafst

1/4s. 0.) in terLs Of' t,, thu detuxiir.t of the pulse fromn resonance (ro-

tatiii, waive apprcxiuati on),is



e2)

p. (3) ur (1) a~rc t.vly 1::. 1, in fr'. tr o;:! ~ j,,

first 6Thrice, teliuve th~at tl-C: ;vt:.uzl e c.1tb;:n:. U2,so

that i,othi nml rer..,J nt7 to bie J v~;t i ~ ... t t: - ~Ioc 2 thcl, o2-

lution. U~t:2l , t-rc is ver': .itt-,(,L\iLcO.~S 2 ~ . ~

couic air~ a t. ofu-lfr rrt: I r., ~ ~ f A(J

,,bout, thrc behoavi r c! yt .;u ci' = i;3 \'uio' , recu

only ruccc,,ni,, tl: L-. 1~n, t h ' d o

in celcral. 'tri with,, init.i t, aj::] cc- oir'

do t:cpc~b~liy:c: ito' J t) c v: atSirfyOn tho.. l'u se

arcaui defined boy

~ t~c3t

on the dctuni) 6 , arcl or, the ;ia,-,c- of' thu- u' velo,:.e I'Inction l t

A response to this qucry can~' Lc' SJ for at :L:ue ~:'brOf ca.:0s.

Analytic solutions art:c vailrl'lc if A (t ) leo~sto it cluss of functioln&';

(includinti; the hy;-.erbolic Esccrant of tioren tind ~~i .:) ~ cIilto tl~o

-3
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r l'.. -. ~.+tiA'> br *'3x that ;I Ccmtiv.O,: tyja

1% :w- .2~ >~ th(. Faourlcr tic~mfcr" ia idenSti cr

to tl.r.it of th*.e Lwcrer.tzi-*,,i the rvy,'tIctic I~goA or la-r.SL V it ils

Friby
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~~~11 tOb .Lrwtu~ f.2h ': .~.1 ~ r!;cr,.~ h
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pijue. arca .. to be twice that of' L This inxr,.e(,datc~y Jvc-. the

lart~ etu~.i.~.. Ia;:for tnelorxt-a

Xhis result ha:. been irccne~l italircul by crya out ai. zes,,I.mtotic

Sol~ution Of ,qsL. (3). c Une car. %] o -,'ow that for the A~ Ac

OC cosechlrx, the appropriate scalingS law is

F'or the hyperluo! ic' :ccai.t1 iu.lsc, the taito ~1tu~vsc

for Pulse areas ~*=z,T-, x;rt~a for ZLl '.- a

on th'e ot'-ekr hatnu, ho iz ov1~s~a for ,cro uKL t hs

for lar.-c detunizz. are v, 2nll. Th~e ei,;eLniucs ofi A~ Lo frc>.; r-r at

0 to 11- ais a

Tine cxlztc ncv of a poc e,' t =J is a sufficient. but rnot a nc:

condition that thc nuw,,.totlc Por rtransform (;f r, ocp I .uplzs

sJp~i ,. or oap ,the fhcin ii 1a; na;:act

Fouricr trainzfcr,.raotora to v e -. c fay tar v y~~..

dcaucii, the azynaptotic trL..sitlor fsin~ ro,.. th e :e-cnrforr-.U-a.

~i~iarythle sjac Of t-i;e ,yprbo] ic ;u ai i of thcJ,( :t.ar car'.

have poles3 of sccona; order at x=1 , with the cosc ilcet.t for Lt

Of thc -e, e v1
0 Iv o thlat While thesez ,;ill .ve a~aa

trar.itior.wpitdn that arc re]L ~t-d t(. aci cI,:r, thuey cainnot b,(-

obtainied by zcaliz.6 frci,, !.q. (1).In our r,ext I~a--r, we ohal Il o



how, to calculate aoyimtotic transition mr.nlitudcL when--, tile couplir.-

pulc 11 sCor.3an hicher-ordeIr po3 cz %t x=i . For now, -we merely

preoelit the fornmulLae for the trar.3ition ,r-.litudes Cencrated by the

squares of the hyperbolic secant an~d Lortentzian

ITV-

0, 
-SI C, C i'a

TF 1

whr C' 18 +A9~ hzuation (y)ctn De Ooai 'ou

fro:; ;,(I. ()b) by 5calin.- teciiriqucs jeriveu ir t 1h pcr

ill. Ldwz.ary and c;onclusion

In this j~cwe hiave c::ntae ta u shapes 3 t

whose i'ouricr transfor;o asy,,.totical-iy zt,, roa,,h teform n (

whecre . is slowly varyir.L, L-ky be cate.-ori .. ci into fw.J -lies which differ

accordizn . to the function I.. Within each f2z.ily, t-h(, transitior Lni

tuderj a,,(-~) arc rel: tfe2 "Ly irc sealirla- s so th..at if one i; able

to derive an express2ion for the traixition 'ljU, enerated b.,, on,-

incuber of the fwloy~i, eorresp)nrdir , forx,-u2ae fcr all other memnbers of

the fai:.ily na y be writtcri 4own by Insnection.

A sufficient condition that the. Fourier transforin be of t!he

required form is. that it be obtainiale in the as~ymtc.'tic rc.;ion ,,: a,

contour inrtcgral vvilihatcd frw,, the resid-ac at a sirx I role on thc

imaj:inttry time aixis. For the cat.c where A ct) h-as s.*L.-,j pole:;, r-(

19l)



I", b ii' rr-ca fro. the zcolet1 'o. cf* t'&-_ a'sr-esr cJ1..Wr

for fifty yer L y :r tivial->-c t e1 ia a; oret ion

Our results ~;r btmdo'emIxm theC sl 1-store c,

textns J.n c'rt-rli %.t,o: x, u-; ie7(s -fr trz~.2j1I, : - C:'.,~

pr ovide fa th at the iw.Is e area 7,re fixt O-rcrz:'s..

howe-ve-r, -c seuytIi-:xots eu Lyt' tc - eerv: t.

ait finit ti s * ) ;Ith sztl C 0:102cc: ; at . SiC cf' : i

. . . . . . . . . . . . . . . . . . . .. . . . .... . . . . .

fxI;will be ientical.
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